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This research agenda is the first step toward the adaptation of transactional theory of 
stress (TTS) into the technostress context, which aims to fill the research gaps in the 
technostress literature. A research model is developed based on TTS. In the model, we 
assume technostress to be neutral, and its effects on a person’s workplace outcomes 
depend on the appraisal on technostress. The positive appraisal on technostress, that is, 
technostress challenge appraisal will generally lead to positive outcomes, whereas the 
negative appraisal on technostress, that is, technostress threat appraisal will generally 
lead to negative outcomes. Although technostress is neutral in a holistic perspective, 
different types of technostress would be appraised differently. Therefore, the model also 
predicts how different types of technostress would be appraised. A three-phase agenda 
is proposed to validate the model. At the end, we highlight the theoretical and practical 
implications, as well as opportunities for future studies. 
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Introduction 
Different studies have provided supporting evidence on the positive relationship between work and 
productivity, and the usage of information and communication technologies (ICT), as well as other 
positive outcomes (e.g., Barua et al. 1995; Black and Lynch 2001; Hitt and Brynjolfsson 1996; Mahmood 
and Mann 1993). The information systems (IS) research community in the behavioural paradigm 
assumed that ICT use is beneficial to the interests of organizations, and they contribute to the body of IS 
knowledge by maintaining the above assumption. The researchers contribute to the IS literature by 
investigating in the alignment of ICT to the organizational strategies and structures (e.g., Baets 1992; 
Brown and Magill 1994), evaluating the most appropriate training method for organizational ICT users 
(e.g., Davis and Davis 1990; Karuppan and Karuppan 2008), or determining the factors that affect the 
level of ICT assimilation in organizations, that is, the level of ICT acceptance among organizational 
members (e.g., Davis 1989; Liang et al. 2007). These studies would provide numerous practical 
implications when the usage of ICT for work purpose is beneficial to the interest of organizations. 
However, the positive aspects of ICT usage for work purpose do not represent the full picture. Negative 
aspects of ICT usage for work purpose do exist, and substantial evidence indicated that ICT usage can 
produce harmful effects to the interests of organizations and ICT users (Tarafdar et al. 2013). Given that 
ICT usage for work purpose is not beneficial or even harmful to the interests of organizations, IS studies 
would not be able to draw any practical implication, such as preventing the harmful effects of the ICT 
usage for work purpose. 
Recently, researchers began to realize the shortcomings of the above implicit assumption, and shift their 
focus to the negative aspects of ICT usage for work purpose, especially technostress, that is, the stress 
stimulated by ICT usage for work purpose (Tarafdar et al. 2013). Certain high quality studies on 
technostress have emerged (e.g., Ayyagari et al. 2011; Ragu-Nathan et al. 2008; Tarafdar et al. 2007; 
2010). These studies provided invaluable knowledge on technostress, such as the main factors that 
contribute to the development of technostress, the inhibitors of technostress, the negative outcomes of 
technostress, and the practical implications on how to prevent the harmful effects of technostress and the 
emergence of technostress. All these studies have either assumed or aimed to show that technostress 
would only lead to negative outcomes. The desire to explore the negative aspects of ICT usage for work 
purposes motivated the growing investigation on technostress. Hence, it was reasonable to assume that 
technostress would lead to negative outcomes. However, the negative aspects of technostress do not 
constitute the entire picture. Empirical and theoretical evidence indicate that technostress can both have 
positive and negative effects toward ICT users. Contrary to the findings of most studies on technostress, 
the empirical results of Hung et al. (2011) and Tu et al. (2005) showed that some kinds of technostress, 
such as techno-overload, had an unexpectedly positive effect on an ICT user’s work performance. 
According to the transactional theory of stress (TTS), stress could lead to both positive and negative 
outcomes, depending on how the focal person appraises the stress (Lazarus et al. 1985; Webster et al. 
2011). 
In this research, we investigate the mechanism on how technostress leads to positive and negative 
outcomes and shift the focus from the negative to both aspects of technostress. Our aims make both 
theoretical and practical sense. Theoretically, shifting our focus allows us to explore the positive aspects of 
technostress, an unexplored area that can significantly extend our understanding. Moreover, by 
investigating how technostress would lead to positive and negative outcomes, the paradox of inconsistent 
empirical results can be solved, which would definitely contribute to the literature (Alvesson and 
Karreman 2007; Poole and Van de Ven 1989). Practically, focusing only on the negative aspects of 
technostress can only contribute to prevent the negative outcomes of technostress. Shifting the focus 
opens opportunities to optimize technostress, and use it to produce desirable outcomes while reducing its 
negative outcomes. Practitioners would benefit from such a shift in focus. Therefore, we investigate how 
technostress would lead to positive and negative outcomes by developing a research model based on TTS. 
The research has the following objectives: 
• To introduce TTS to the technostress context. 
• To develop a research model based on TTS. 
• To investigate the mechanism on how technostress leads to positive and negative outcomes. 
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• To propose a research agenda to investigate technostress using TTS. 
In next section, the current technostress literature is reviewed and the research gaps are identified and 
elaborated. We also introduce TTS and explain the reason to adapt TTS into the technostress context. In 
section 3, we develop a research model and a set of propositions based on TTS. In section 4, we discuss 
the proposed procedure to future empirical study of the research model. Section 5 discusses the 
theoretical and practical implications. Moreover, we also discuss the future research opportunities opened 
by this research agenda and conclude this paper. 
Literature Review and Theoretical Background 
We review the “already known” and unknowns in the technostress literature, as well as briefly introduce 
TTS and explain the reasons to introduce TTS into the technostress context. In this study, technostress is 
defined as the state of mental or physiological stimulation caused by the ICT usage for work purpose, 
which is usually attributed to increasing work overload, accelerated tempo, and erosion of personal time, 
among others (Arnetz and Wikholm 1997; Bradley 2000; Thomée et al. 2007). 
Although it is widely used in other technostress studies (e.g., Ayyagari et al. 2011; Ragu-Nathan et al. 
2008), another definition of technostress coined by Brod, which defines technostress as “a modern 
disease of adaptation caused by an inability to cope with new computer technologies in a healthy manner” 
(McGuigan 1999, p. 237), will not be used in this study. It is because this definition assumes that 
technostress is negative in nature, which does not fit the purpose of this research study, and also does not 
fit the nature of stress, which is neither positive nor negative (Webster et al. 2011). 
In this study, we would focus on the technostress caused by the use of ICT for work purpose only, and the 
technostress caused by the use of ICT for non-work purposes will be out of our focus. In next section, we 
provide a brief review on the findings by previous technostress studies. 
“Already Known” in the Technostress Literature 
This subsection will briefly introduce the current status of the technostress literature. The current 
technostress literature has provided knowledge in the areas, such as components of technostress, factors 
that affect technostress, negative outcomes of technostress, and inhibitors of technostress. 
Components of Technostress 
In most of the studies (e.g., Ragu-Nathan et al. 2008), technostress has five components, namely, techno-
invasion, techno-overload, techno-uncertainty, techno-insecurity, and techno-complexity. Techno-
invasion refers to the stress caused by the feeling of needed to be constantly connected and the potential 
of being reached anytime and anywhere because of ICT. Techno-overload refers to the stress caused by 
being forced to increase the amount and speed of work because of ICT. Techno-uncertainty refers to the 
stress caused by the fast changing pace of ICT and ICT users are forced to catch up with new ICT 
knowledge. Techno-insecurity refers to the stress caused by the thought of the possibility of being 
replaced by people who are familiar with ICT. Techno-complexity refers to the stress caused by the 
demand of learning and familiarity with ICT (Tarafdar et al. 2011). All the studies investigating on the five 
components assume that they share the same set of antecedents and same set of outcomes. The specific 
outcomes of each component of technostress have not been investigated. 
In another comprehensive technostress study conducted by Ayyagari et al. (2011), technostress includes 
work overload, work-home conflict, invasion of privacy, role ambiguity, and job insecurity created by ICT 
usage for work purpose.  Work overload, work-home conflict, and job insecurity created by ICT use for 
work purpose are similar to techno-overload, techno-invasion and techno-insecurity respectively. 
Invasion of privacy created by ICT use for work purpose refers to the perception that privacy has been 
compromised by the ICT use for work purpose. Role ambiguity refers to the “[u]npredictability of the 
consequences of one’s role performance and lack of information needed to perform the role” (Ayyagari et 
al. 2011 pp. 835). 
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Factors that Affect Technostress 
Literature shows that the supportive actions of the organization can reduce the level of technostress 
experienced by ICT users (Tarafdar et al. 2010; 2011). These supportive actions include the assistance and 
technical support provided in ICT usage, involvement of ICT users in adopting or developing ICT, and 
supportive climate to encourage ICT users to learn and try new ICT. Ayyagari et al. (2011) found that 
technostress would be affected by the characteristics of the ICT used for work purpose, including 
reliability, usefulness, presenteeism, and pace of change. In particular, the usefulness and reliability of the 
ICTs used would negatively affect the level of work overload experienced. Work-home conflict was found 
to be affected by the presenteeism of the ICT used, which is defined as the perception that ICT facilitates 
easy access to the user. The invasion of privacy caused by ICT usage of ICT for work purpose was found to 
be affected by presenteeism and anonymity of the ICT used, which is defined as the perception that ICT 
would make their activities identifiable and tracked by other parties. The role ambiguity caused by ICT 
usage for work purpose was found to be affected by presenteeism and pace of change of the ICT used. Job 
insecurity caused by ICT usage for work purpose was found to be affected by the pace of change.  
Negative Outcomes of Technostress 
Technostress was found to be the cause of a number of negative outcomes both directly and indirectly. 
Technostress directly raises the level of role conflict, overload and strain of a person, and reduces the level 
of job satisfaction, work performance, innovation, ICT satisfaction and ICT usage performance of the 
person (Ayyagari et al. 2011; Ragu-Nathan et al. 2008; Tarafdar et al. 2007; 2010; 2011). For the indirect 
effects, the role stress created by technostress would lead to lower work performance (Tarafdar et al. 
2007; 2011). Job dissatisfaction caused by technostress would lead to lower levels of work performance, 
organizational commitment, and long-term commitment (Ragu-Nathan et al. 2008; Tarafdar et al. 2010; 
2011). 
Inhibitors of Technostress 
The technostress literature also indicates the factors that would suppress the negative consequences 
caused by technostress. Literature has shown that the assistance and technical support provided in ICT 
usage, involvement of ICT users in adopting or developing ICT, and supportive climate to encourage ICT 
users to learn and try new ICT would increase the level of satisfaction of users on ICT (Tarafdar et al.  
2010; 2011), job satisfaction, organizational commitment, long-term commitment, innovation, and 
productivity reduced by the technostress experienced by the ICT user (Ragu-Nathan et al. 2008; Tarafdar 
et al. 2011). The factors mentioned above can also reduce the role conflict and overload of the ICT user, 
which are caused by technostress (Tarafdar et al. 2011). 
Unknowns in the Technostress Literature 
This subsection discusses the important unknowns in the technostress literature. The research gaps are 
identified based on the important unknowns in the technostress literature. 
The Positive Outcomes and Nature of Technostress 
Technostress literature mainly focuses on the negative effects of technostress. However, two technostress 
studies failed to prove the negative effects of technostress. Hung et al. (2011) found that technostress 
positively affected the employee work performance. Tu et al. (2005) also have failed to find support for 
the negative relationships between techno-complexity and employee work performance, as well as techno-
uncertainty and employee work performance. They also found that techno-overload was positively related 
to employee work performance. Technostress literature cannot provide any plausible explanation on why 
sometimes technostress would be related to positive outcomes. 
The Mechanism between Technostress and Outcomes 
Stress outcomes usually depend on how people react or make appraisal to stress (Lazarus et al. 1985). 
However, technostress studies focused on the outcomes of technostress, but never investigated how 
people react to technostress, that is, the models in the technostress literature tend to posit direct 
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relationship between technostress and its outcomes (e.g., Ayyagari et al. 2011; Tarafdar et al. 2010). We 
believe this shortcoming is one of the reasons why technostress studies failed to find consistent results 
because they never considered the effects of different reactions to technostress (e.g. formation of 
perception to technostress) on technostress adaptational outcomes (TAO). 
The Nature of Different Technostress Types 
Although the literature shows that different technostress types are caused by different antecedents, it 
assumes that the natures of the different types are identical and does not propose different outcomes for 
different types. For example, Ayyagari et al. (2011) proposed that all technostress types would lead to a 
higher level of strain. Ragu-Nathan et al. (2008) proposed that all technostress types lead to reduced job 
satisfaction. However, empirical and theoretical evidence show that it is not realistic to assume that all 
technostress types are identical and result in the same outcome. Ayyagari et al. (2011) proposed that all 
types of technostress would lead to a higher level of strain. However, their empirical results showed that 
invasion of privacy were not significantly related to strain, whereas other types were significantly related. 
Although Tu et al. (2005) proposed that all types would lead to a lower level of work performance, they 
reported that techno-complexity and techno-uncertainty were not significantly related to work 
performance, and techno-overload was positively related to work performance. Therefore, the different 
types of technostress would not lead to the same set of outcomes. Theoretically, stress outcomes depend 
on how a person appraises stress. When stress is appraised positively, favorable outcomes should result; 
when stress is appraised negatively, undesirable outcomes result (Lazaraus, et al. 1985). People tend to 
appraise different stress types differently (LePine et al. 2004; 2005); thus, we should not assume that 
different technostress types would lead to identical outcomes. 
By investigating their different outcomes, we can gain a deeper understanding into the nature of different 
technostress types. First, assuming that different types of technostress lead to identical outcomes cannot 
help explain the inconsistent findings mentioned previously, which would hinder our further 
understanding of technostress. Second, if some technostress types contribute to positive outcomes while 
other types contribute to negative outcomes, current literature would incorrectly imply that technostress 
should be avoided and prevented. Its positive aspect cannot be used by managers, hampering the practical 
possibility of making good use of technostress. Thus, we should investigate how different technostress 
types lead to different outcomes to eliminate these hindrances. 
Transactional Theory of Stress 
TTS focuses on the interaction of people with stress and predicting the outcomes of stress (Lazarus et al. 
1985), and assumes stress as neutral in nature (Webster et al. 2011). Given the assumption that stress is 
neutral, the outcomes of stress experienced can be positive or negative. The outcomes of stress 
experienced depend on how the stress is appraised and managed (Lazarus et al. 1985; LePine et al. 2004; 
2005). According to TTS, stress is the transaction of a person with the environment in which the person 
perceives relevant to her/his well-being and would tax or exceed her/his resources (Folkman and Lazarus 
1985). Stress is also an unspecified result of any demand upon a person that could be mental or somatic 
(Selye 1991). The details of TTS will be elaborated in the model development and propositions section. 
Reasons to Adapt TTS in the Technostress Context 
We adapt TTS in the technostress context because we believe that TTS can serve as a tool to explore the 
unknown areas of technostress. First, TTS can explain why technostress would sometimes lead to negative 
or positive outcomes. Given that TTS assumes stress to be neutral in nature and the outcomes of stress 
caused by ICT usage for work purpose depend on stress appraisal, the outcomes of technostress should 
also depend on how technostress is appraised. The adaptation of TTS in the technostress context enables 
us to investigate how people appraise with technostress, which would eventually affect the outcomes of 
technostress. 
Second, TTS offers us an opportunity to study the nature of different technostress types, that is, the 
differences of TAO among the different technostress types.  As mentioned in the previous paragraph, the 
emergence of different TAO is determined by how technostress is appraised. By studying how different 
technostress types will be appraised differently, TTS can be used as a lens for us to understand how 
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different technostress types would lead to different TAO, through the mediation of technostress appraisal. 
This can provide us comprehensive knowledge on the specific outcomes of each type of technostress. 
Third, TTS offers us an opportunity to investigate the mechanism between technostress and TAO, that is, 
technostress appraisal. Given that empirical evidence show that some technostress types are positively 
related to work performance, it would not be a wise idea to simply inhibit technostress as it is possible to 
inhibit the positive TAO when inhibit the negative TAO. By understanding what the mechanisms between 
technostress and TAO are, we can gain more knowledge on establishing policies or measures to activate 
the mechanism which can lead to positive TAO and deactivate the mechanism which can lead to negative 
TAO. Therefore, we believe that the adaptation of TTS into technostress context can offer practical 
implications for managers.   
Relationship between this Study and the IS literature 
We argue that our study is well related to the IS literature in the following aspects. 
Technostress Studies 
This study investigates on technostress, a phenomenon which has been investigated by different IS 
researchers, the works concerning this phenomenon have been published in a number of top tier IS 
journals (e.g., Ayyagari et al. 2011; Ragu-Nathan et al. 2008; Tarafdar et al. 2007; 2010). Since 
technostress is a relevant topic to IS literature, this study is relevant to the IS literature by the 
investigation on technostress. 
Transactional Model 
Several studies published in top tier IS journals have adopted the transactional model as their core 
theoretical framework (e.g., Bala and Venkatesh in press; Beaudry and Pinsonneault 2005; Fadel and 
Brown 2010). TTS is a subcategory of a transactional model. The transactional model was used to explain 
or predict people’s adaptation behaviour to implement new systems, which might affect the success of 
new system implementation. Therefore, the transactional model is not entirely new to IS literature. 
However, none of its subcategories have been adopted to investigate technostress. The present study 
contributes to IS literature by broadening the usage of the transactional model, which has been shown to 
be relevant to IS research. The adoption of a subcategory of the transactional model to investigate 
technostress (i.e., TTS) is made because this model can provide new insights into technostress literature. 
Introducing TTS into technostress literature have been discussed in “Reasons to Adapt TTS in the 
Technostress Context.” 
Cognitive Appraisal 
This study investigates on an ICT user’s cognitive appraisal on technostress, i.e., the demand created by 
the usage of ICT for work purpose. The concept of cognitive appraisal is nothing new to the IS literature. 
For example, perceived usefulness and perceived ease of use, the two core constructs of the technology 
acceptance model (TAM), are actually the cognitive appraisal towards the usage of a system (Choi et al. 
2011). The main different between the cognitive appraisal on technostress and the cognitive appraisals 
studied in the IS literature, such as perceived usefulness and perceived ease of use, is that cognitive 
appraisal on technostress is the cognitive appraisal on the outcomes of using ICT, and perceived 
usefulness and perceived ease of use are the cognitive appraisal on the behaviour of using of ICT. 
Therefore, the study can contribute to the IS literature by broadening the investigation on the cognitive 
appraisal regarding to IS, which might eventually affect people’s behaviour and acceptance on IS usage 
(Magni et al. 2012; Wang et al. 2011; Wang and Hsieh 2006). 
Model Development and Propositions 
According to TTS, when people encounter any demand upon them which taxes or exceeds their resources, 
they would appraise the nature of the stress and determine their further interactions with the demand 
(stress). Both the result of appraisal and the interaction with the stress would affect the outcomes of stress 
adaptation, such as personal well-being and workplace outcomes. In the following subsections, we discuss 
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how the result of appraisal on technostress would affect the TAO of ICT users. Finally, we discuss how 
different technostress types would be appraised by ICT users. Figure 1 depicts the framework of the 
research model. The framework describes the overall relationships among the constructs related to 
technostress. Although TTS also predicts the relationship between stress coping and stress adaptational 
outcomes, we will not investigate the effects of stress coping on TAO in the current study. The reasons will 
be elaborated in next section. 
 
Figure 1.  Framework of the Research Model 
 
Cognitive Technostress Appraisal and Technostress Adaptational Outcomes 
According to TTS, adaptational outcomes of stress are determined by cognitive stress appraisal (CSA) and 
stress coping response (SCR). SCR refers to a person’s “thoughts and actions” on a specific stress (Latack 
and Havlovic 1992). For two reasons, the study focuses on CSA only and would not investigate SCR, like 
most recent workplace stress studies using TTS (e.g., Cavanaugh et al. 2000; Fugate et al. 2012; Wallace 
et al. 2009; Webster et al. 2011). 
First, although many studies have attempted to investigate its effect on stress adaptational outcomes, 
including SCR in our research would violate its definition (Nes and Segerstrom 2006). Current SCR 
studies actually measure the coping style of the focal person (Latack and Havlovic 1992), which are 
general and static across different types of stress, rather than “thoughts and actions” toward a specific 
stress. For example, coping inventory for stressful situations (CISS) (Endler and Parker 1994) actually 
measures a person’s coping style or the person’s habitual method of coping with stress (Delahaij et al. 
2010). Thus, recent workplace stress studies using TTS have excluded SCR from both their research 
models and control variables. 
Second, the inclusion of SCR in our research model would probably lead to the error of inclusion 
(Benbasat and Zmud 2003), given that SCR are simply adapted from the TTS literature and not specific 
for technostress. If the relationship between traditional SCR and TAO are investigated, it will not 
contribute to the IS literature. Strain and work performance, which are examples of TAO, are not IS 
concepts, and traditional SCR is also not an IS concept. Investigating the relationship between non-IS 
concepts are not the task of IS researchers although this exploration might have contributions in other 
fields. 
Therefore, we decided to focus on CSA in this study and would conduct exploratory studies to investigate 
the SCR specific and exclusive for technostress in the future studies. After understanding the SCR specific 
and exclusive for technostress, we can investigate the effects of those SCR on TAO, and the relationship 
between CSA and SCR.  
CSA is the process of appraising a stress experienced by a person. Early studies using TTS had indicated 
that when an individual encounters a stressful situation, the individual becomes engaged in two CSA 
processes, namely, primary and secondary appraisals (e.g., Folkman and Lazarus 1985; 1988).  While 
primary appraisal determines whether the stress encountered is a challenge or a threat, secondary 
appraisal determines whether the person who encountered the stress has the resources to cope with it or 
not. However, in later studies, researchers tend to ignore secondary appraisal and focus on primary 
appraisal (e.g., Fugate et al. 2012; Ohly and Fritz 2010; Webster et al. 2011). The first reason of this 
practice is the recognized interdependence between primary and secondary appraisals. According to 
Folkman and Lazarus (1985), primary and secondary appraisals are highly interdependent. They observed 
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that when a person finds himself equipped with sufficient resources to overcome stress through secondary 
appraisal, her/his level of threat appraisal will decrease as s/he becomes confident that the available 
resources will allow him to handle the threat. Conversely, when a person finds that s/he does not have 
sufficient resources to cope with a particular stress through secondary appraisal, her/his level of threat 
appraisal will increase as the resources s/he has will not allow him to handle the threat. Given the 
interdependence between primary and secondary appraisals, the constructs of these appraisals may be 
difficult to separate when they are operationalized. The second reason is that the definitions of the 
challenge appraisal have already covered secondary appraisal. Challenge appraisal is defined as a person’s 
perception on the demands from the environment as challenging and surmountable; meeting these 
demands, regardless of the strain, would lead to a high level of performance, personal growth, and 
achievement (Pearsall et al. 2009; Podsakoff et al. 2007; Webster et al. 2011). The element 
“surmountable” reflects the capability or incapability of the focal person to cope with the stress. 
Therefore, if a person has made a high level of challenge appraisal on a particular stress, that person must 
have a high level of control appraisal (secondary appraisal). Given the previously mentioned reasons, this 
model will focus on primary appraisal and not on secondary appraisal. Therefore, in the following 
paragraphs, CSA will refer to primary appraisal. 
During CSA, stress can be appraised as a challenge (challenge appraisal) or threat (threat appraisal). 
Given that technostress is a form of stress caused by ICT usage for work purpose, ICT users who 
experiences technostress also undergoes the CSA process, that is, cognitive technostress appraisal (CTA). 
During CTA, the person evaluates the effect of technostress (Choi et al. 2011; Folkman et al. 1986).CTA 
can become a technostress challenge appraisal (TCA) or technostress threat appraisal (TTA).  
TCA emerges when the demands created by ICT usage (technostress) is perceived as challenging and 
surmountable, and to overcome these challenges would be rewarding and would lead to achievement 
although these stresses are demanding and strain-provoking (Pearsall et al. 2009; Podsakoff et al. 2007; 
Webster et al. 2011). TCA leads to positive TAO, except for strain, which is a negative TAO. When 
technostress is appraised as a challenge, the expectation on the potential reward of surmounting the 
demands created by ICT usage for work purpose can motivate ICT users in two ways. First, the 
expectation of potential rewards would directly motivate ICT users to work harder and exert more effort 
(LePine et al. 2005). When ICT users expect that the demands created by ICT usage for work purpose, 
such as higher workload and acceleration in work tempo, are surmountable and overcoming those 
demands is rewarding, they will be motivated to exert additional effort to meet the demands to gain the 
rewards, such as higher performance or recognition from supervisors. Second, the expectation of potential 
reward will trigger the positive emotions of ICT users, such as excitement and enthusiasm (Webster et al. 
2011), which can eventually lead to increased effort and higher satisfactions (LePine et al. 2004). When 
ICT users have formed a positive emotion toward the demands created by ICT usage for work purpose, 
they would exert more effort and time to meet those demands. Given that ICT users have formed 
favorable impressions and are more motivated to meet the demands created by ICT usage work, we expect 
that ICT users would have better work performance and ICT satisfaction when they conduct TCA. 
P1: TCA will lead to a higher level of (a) work performance and (b) ICT satisfaction. 
TTA emerges when the demands created by ICT usage (technostress) are perceived as threats, obstacles or 
constraints, and overcoming them would not be beneficial (Pearsall et al. 2009; Podsakoff et al. 2007; 
Webster et al. 2011). TTA leads to negative TAO. When technostress is appraised as a threat, the 
expectation that the unrewarding results and the constraints caused by the demand created by ICT usage 
also affects the work performance of users in two ways. First, those expectations would decrease the 
motivation of ICT users to address those demands (Boswell et al. 2004). When users expect that 
overcoming the demands created by ICT usage for work purpose is not rewarding and would also serve as 
a constraint, they would be less motivated to meet those demands. Second, those expectations would 
stimulate the negative emotions of ICT users, which in turn lead to decreasing effort (LePine et al. 2004; 
Webster et al. 2011). When a negative emotion toward the demands created by ICT usage for work 
purpose is formed, ICT users would exert less effort and time to deal with those demands. Given that ICT 
users have negative impressions on and are less motivated to address the demands created by ICT usage 
for work purpose, we expect that ICT users would have lower work performance and ICT satisfaction 
when they conduct TTA. 
P2: TTA will lead to a lower level of (a) work performance and (b) ICT satisfaction. 
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Although TCA and TTA are expected to affect most TAO differently, both should lead to a higher level of 
strain. Given that technostress would exceed or tax the resources of ICT users regardless of how 
technostress is appraised, technostress should lead to exhaustion, that is, strain (LePine et al. 2005). 
P3: (a) TCA and (b) TTA will lead to a higher level of strain. 
Technostress and CTA 
In the traditional stress literature, because of their natures, some stresses such as time urgency and 
workload, are more likely to be appraised as challenges, whereas some stresses, such as interpersonal 
conflict and hassles are more likely to be appraised as threats (LePine et al. 2005). We would like to argue 
that ICT users may tend to conduct different CTA on different technostress (work overload, work-home 
conflict, invasion of privacy, role ambiguity and job insecurity) because of their differences in nature. 
Although TCA and TTA would lead to different TAO, they are not mutually exclusive and do not belong to 
either two ends of a continuum because stress challenge and stress threat appraisals are not mutually 
exclusive (Ferguson et al. 1999; Folkman 1984; Peacock and Wong 1990; Webster et al. 2011). Therefore, 
we expected ICT users may conduct both TCA and TTA on some technostress types simultaneously. 
We expect that the users experienced work overload caused by ICT use for work purpose would tend to 
conduct a higher level of TCA. Although ICT use for work purpose gives users a sense of overload 
(Ayyagari et al. 2011), as a people have to process several tasks simultaneously and work faster because of 
ICT use for work purpose (Tarafdar et al. 2010), work overload created by ICT use for work purpose is 
likely to be appraised as challenge because of two reasons. First, the workload mentioned would create a 
high level of time pressure, which is considered as a challenge in the stress literature (e.g., LePine et al. 
2004; 2005). Second, increase in workload has long been considered as a positive stressor (challenge) in 
the traditional stress literature (e.g., LePine et al. 2004; 2005), because overcoming higher workload can 
lead to a sense of achievement and be regarded as an opportunity to the focal persons to demonstrate 
their capabilities to their supervisors (Webster et al. 2010). Since the workload created by ICT use for 
work purpose should contain the workload which is central to productivities and evaluations from 
supervisors, it should lead to a higher level of TCA. 
Moreover, we also expect that the users experienced work overload caused by ICT use for work purpose 
would tend to conduct a higher level of TTA. Although the increase in workload is usually regarded as a 
challenge in the stress literature, the increase in workload can also be appraised as a threat 
simultaneously (Webster et al. 2011). We believe that the users experienced work overload caused by ICT 
use for work purpose would conduct a higher level of TTA because of several reasons. First, although work 
overload created by ICT use for work purpose is surmountable and the overcoming would be rewarding, at 
the same time, ICT users would also perceived that the workload would erode their resources to deal with 
other demands, and in turn would act as a constraint and obstacle when they want to deal with other 
demands. Second, beside the workload central the performance and evaluations from supervisors, 
workload created by ICT use for work purpose also contains workload which is not contributive to 
performance, such as to continuously update the system, and to handle the technical problems associated 
with ICT use like system crash. This kind of workload is likely to be appraised as a threat. 
P4: Work overload will lead to a (a) higher level of TCA and (b) higher level of TTA. 
We expect that people experienced work-home conflict caused by ICT use would tend to conduct a higher 
level of TTA. We believe that wok-home conflict created by ICT use for work purpose would make ICT 
users conduct TTA because of several reasons. First, work-home conflict implies that the ICT users cannot 
handle both the demands from ICT use for work purpose and demands from family life (Ayyagari et al. 
2011). Given that ICT users should have limited resources in dealing with demands from different sources, 
when users are handling the demands from work, the demands for family will be compromised. Since 
work-home conflict reflects that ICT users must sacrifice either work or family, it would be likely to be 
appraised as a threat. Second, work-home conflict created by ICT use for work purpose implies a sense of 
losing control on the boundary between work and family life, as ICT users perceive that they cannot stop 
the invasion of work into their family life (Tarafdar et al. 2007). Given that the sense of losing control 
would contribute to threat appraisal (Folkman and Lazarus 1985), work-home conflict created by ICT use 
for work purpose should lead to a higher level of TTA. Third, work-home conflict created by ICT use for 
work purpose implies that ICT users’ incapability to rest and disengage from work (Diaz et al. 2012), 
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therefore, the users would not be able to restore the resources exerted during work. Given the 
interdependency between TTA and available resources to deal with technostress (Folman and Lazarus 
1985), the incapability to restore consumed resources would induce a higher level of TTA.  
However, we do not have a theoretical reason to expect that people experienced work-home conflict 
caused by ICT use would conduct a higher level of TCA. 
P5: Work-home conflict will lead to a higher level of TTA. 
We expect that people experienced invasion of privacy caused by IT use for work purpose would tend to 
conduct a higher level of TTA. ICT users experienced invasion of privacy created by ICT use for work 
purpose would conduct TTA because of several reasons. First, the invasion of privacy implies that ICT 
user has a sense of losing control on the information disclosed to other (Fusilier and Hoyer 1980). Given 
that the sense of losing control would lead to threat appraisal (Folkman and Lazarus 1985), invasion of 
privacy created by ICT use for work purpose would induce a higher level of TTA. Second, the invasion of 
privacy is likely to lead to undesirable outcomes (Acquisti and Grossklags 2005). For example, invasion of 
privacy may make personal information leak the third party or lead to unauthorized secondary use of 
personal information (Acquisiti and Grossklags 2005; Pavlou 2011). Since invasion of privacy would lead 
to undesirable outcomes, ICT users are likely to expect that invasion of privacy would lead to undesirable 
outcomes. As we know that TTA is triggered by undesirable outcomes caused by technostress, invasion of 
privacy created by ICT use for work purpose should lead to a higher level of TTA. 
Moreover, we expect that people experiencing invasion of privacy from using ICT for work purposes 
would tend to have higher TCA levels. We believe that invasion of privacy is not purely negative; Zweig 
and Webster (2002) failed to find support for the proposed negative relationship between invasion of 
privacy and usefulness of monitoring systems. More surprisingly, a subsequent study discovered a 
positive relationship between invasion of privacy and the usefulness of the monitoring systems (Zweig and 
Webster 2003). One possible explanation is that the negative effects of invasion of privacy are offset by its 
positive effects, as invasion of privacy would be simultaneously appraised as a challenge and threat. We 
believe that ICT-created invasion of privacy for work would also be appraised as a challenge.  
Privacy is a concept that is widely studied across different disciplines, such as economics, psychology, 
marketing, law, philosophy, social science, and IS (Pavlou 2011). This complex concept is investigated and 
interpreted by scholars through different perspectives. Privacy is a moral or legal right in law, yet a 
commodity that can be exchanged for certain benefits in economics (Smith et al. 2011). In IS and social 
sciences, control is commonly perceived as an essential element of privacy (Bélanger and Crossler 2011; 
Pavlou 2011), and privacy is one’s selective control on another’s access to reduce one’s vulnerability 
(Smith et al. 2011). Based on the above definitions of privacy and Ayyargari et al.’s (2011) definition of the 
invasion of privacy, perceived invasion of privacy is the perception that one’s selective control on access 
from other has been compromised. Although organizational behaviour literature show that some 
workplace practices, such as workplace monitoring and personnel selection, cause a higher level of 
perceived invasion of privacy when it is directed toward non-performance related data (Alge 2001; 
Tolchinsky et al. 1981), such collection does not represent invasion of privacy in its entirety. As long as the 
employees perceive that they are monitored by the organization, a sense of invasion of privacy created by 
work-related ICT use would emerge, as employees cannot selectively control the access of the 
organization; this violates psychological boundaries (Zweig 2004). Therefore, the perception of being 
monitored, both on performance and non-performance aspects, contribute to the perception of invasion 
of privacy. 
The perception of invasion of privacy created by work-related ICT implies that the action and 
performance of users are visible to others (Ayyagari et al. 2011). When actions and performance are visible 
to supervisors and other organizational members who affect a user’s performance evaluations, the latter 
expect it as an opportunity to impress their supervisors, despite being under stress. Action visibility also 
enables supervisors and other co-workers to make relevant and timely feedback to focal ICT users (Wells 
et al. 2007), which help them address work demands and enhance performance (Aiello and Shao 1993). 
Given that invasion of privacy implies a chance to improve work performance, it is likely perceived as a 
challenge. However, surmounting invasion of privacy does not necessary entail that an ICT user will be 
able to control access. “Surmounting” can refer to controlling the content of information available. For 
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example, when ICT users realize that their email usage is being monitored, they can avoid using company 
email accounts to handle personal matters and reply to emails after work hours to impress supervisors. 
P6: Invasion of privacy will lead to a (a) higher level of TCA and (b) higher level of TTA. 
We expect that people experienced role ambiguity caused by ICT use for work purpose would tend to 
conduct a higher level of TTA. In the traditional stress literature, role ambiguity is always considered as a 
hindrance or threat (LePine et al. 2004; 2005). We also believe that the role ambiguity created by ICT use 
for work purpose would also be appraised as a threat because of two reasons. First, the role ambiguity 
created by the ICT use for work purpose is partly triggered by the need to serve for several roles 
simultaneously, which would create a lot of interruptions when ICT users need to switch from one task to 
another task, one role to another role (Ayyagari et al. 2011). Obviously, the frequent role and task 
switching does not contribute to the productivity of ICT users, but would block them from having better 
performance. Second, the role ambiguity created by the ICT use for work purpose is partly triggered by 
the uncertainty on the ICT used for work purpose (Ragu-Nathan et al. 2008). Given that when using ICT 
for work purpose, users have to deal with the uncertainly caused by the ICT used for work purpose, as well 
as the daily work demands, the need to deal with the uncertainty caused by the ICT used, would erode the 
users’ resources for dealing with the work demands central to work performance. However, without 
dealing with the uncertainty of the ICT used for work purpose, ICT users might have difficulty to perform 
their tasks on ICT. 
However, we do not expect that people experiencing role ambiguity caused by work-related ICT would 
have higher levels of TCA because such role ambiguity seems insurmountable. Role ambiguity caused by 
work-related ICT implies the inability to prioritize and handle conflicting demands to deal with ICT 
problems and work tasks (Ayyagari et al. 2011). These ICT problems include software updating, system 
crashes, and system operations, which diminish a user’s time and resources for handling other work tasks. 
Inability to handle conflicting demands gives rise to a sense of role ambiguity. Such role ambiguity is 
neither created by organizational settings nor unclear job responsibilities. Supervisors or peers cannot 
help the focal person clarify such ambiguity, making it insurmountable. Moreover, ICT users would 
encounter role ambiguity as long as they are still using ICT for work.  
P7: Role ambiguity will lead to a higher level of TTA. 
We expect that people experienced job insecurity created by ICT use for work purpose would tend to 
conduct higher levels of TTA. Job insecurity caused by ICT use for work purpose would be appraised as a 
threat because of two reasons. First, the job insecurity created by ICT use for work purpose is triggered by 
a person’s fear on ICT use, such as the fear of being replaced by ICT or others who are familiar with ICT 
(Ayyagari et al. 2011).  Such fear related to technostress should tend to be interpreted as a threat induced 
by ICT use for work. Second, the job insecurity created by ICT use for work reflects ICT users’ feelings of 
helplessness and low self-confidence in ICT use for work purpose (Tarafdar et al. 2007; 2010), that is, ICT 
users perceived that they do not have enough resources to deal with ICT use for work purpose and the 
related demand. The sense of helplessness should contribute to the threat appraisal on the demands 
created by ICT use for work purpose.  
We expect that people who experience job insecurity because of work-related ICT also tend to conduct 
higher levels of TCA. Although job insecurity is usually regarded as a threat in the literature on stress (e.g., 
LePine et al. 2005), it could also be appraised as a challenge (Staufenbiel and König 2o1o) and lead to 
favorable outcomes (Probst et al. 2007). For example, when an ICT user feels her/his job security will be 
compromised or replaced by ICT or ICT-related workers, such a user can take measures to reduce job 
insecurity, such as increasing work effort (Brockner et al. 1992) and conducting impression management 
(Huang et al. 2013), thus leading to better work performance. 
P8: Job insecurity will lead to (a) a higher level of TCA and (b) a higher level of TTA. 
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Figure 2.  Proposed Research Model 
 
Proposition of the Research Agenda 
Figure 2 depicts the propositions developed in the previous sections. The research model proposed in this 
research agenda comprises three phases. During the first phase, the constructs corresponding to the TTS 
in the technostress context, including TCA and TTA will be conceptualized. The conceptualization of these 
constructs will follow Yi (2009). The definitions and dimensions of TCA and TTA will be established. The 
essential elements of each construct will be discussed in detail, and the essential elements and definitions 
of the constructs will be used to guide the future operationalization of the constructs. The differences 
among TCA, TTA, and other existing IS constructs will be established to demonstrate the uniqueness of 
the constructs and the indispensability of their conceptualizations. 
In the second phase, the conceptualized constructs corresponding to the TTS will be operationalized, and 
the corresponding instrument will be developed. The development of the instrument of the constructs will 
follow Moore and Benbasat (1991). The development process comprises three steps. In the first step, the 
initial pool of items to measure TCA and TTA will be generated. The second step will be scale development. 
Four rounds of card sorting exercises will be conducted on the initial pool of items to ensure the construct 
validity and identify the potential ambiguous items. The third step will be instrument testing. During the 
third step, two pilot tests and one final field test will be conducted. The data for the three tests will be 
collected through survey. The targeted sample sizes of the two pilot tests will be 20 and 75, respectively. 
The main purpose is to ensure the length, relevancy, clarity, and comprehensibility of the surveys. 
Moreover, the reliability (Cronbach’s alpha) of the scales will be assessed, and the scale will be further 
refined based on the reliability. The targeted sample size of the final field test will be 250. A number of 
analyses will be conducted, including reliability test, factor analysis, inter-item correlations test, and 
factorial invariance analysis. Moreover, nomological test will be conducted to ensure nomological validity. 
In the third phase, the propositions in this research agenda will be operationalized into hypotheses. The 
hypotheses will be tested empirically. The empirical data will be collected by survey, and the target sample 
will be around 300. The target respondents are the organization employees who are required to use ICT 
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for work purpose. The collected data will be analyzed using partial least square structural equation 
modelling (PLS-SEM). 
Potential Theoretical, Practical Contributions and Future Studies 
Theoretical Contributions 
We believe the study on technostress through the perspective of TTS would potentially provide a number 
of theoretical contributions. First, the investigation of technostress through TTS can provide plausible 
explanations for the contradictory findings in the technostress literature. TCA would lead to higher level 
of work performance, whereas TTA would lead to lower level of work performance. Different people may 
have different tendencies to conduct TCA and TTA. The claim that the technostress would lead to lower 
work performance may not be supported in some samples if the samples contain a large proportion of 
respondents who conducted TCA.  
Second, the investigation of technostress through TTS can fill the knowledge gap on the mechanisms 
mediate between technostress and TAO. Previous technostress studies tend to posit the direct relationship 
between technostress and TAO. However, those studies provide us very limited knowledge on how TAO 
would be affected by technostress. TTS can be used as a lens to look at the mechanisms on how each type 
of technostress would lead to different TAO. 
Finally, the study investigates the relationships among well-studied technostress and CTA to help in 
understanding the technostress types that will more likely be appraised as challenges and those as threats. 
For example, will the work overload created by ICT for work purposes be appraised as both a challenge 
and a threat? Will the role ambiguity created by ICT for work purposes be more likely to be appraised as a 
threat and less likely as a challenge? This research identifies the types of technostress that will be 
beneficial and those that will be counterproductive. 
Practical Contributions 
We believe the study on technostress through the perspective of TTS would also potentially provide two 
main practical contributions to organizations and managers given that the hypotheses derived from the 
propositions of this research agenda are supported. First, the research agenda can potentially help 
organizations establish better policies to handle technostress. By assuming that technostress is negative in 
nature, the current technostress literature can only generate suggestion to reduce the level of technostress 
experienced by employees. However, reducing the level of technostress may also reduce the technostress 
appraised as challenge, which are beneficial to organizations. This research agenda provides organizations 
the implications of the study if organizations can maximize the positive effects and minimize the negative 
effects of technostress. For example, organizations may intervene how technostress is appraised by 
employees, that is, assist employees conduct TCA instead of TTA, by convincing employees that 
technostress are surmountable, and overcoming technostress would lead to achievements.  
Second, the agenda of this research can provide insights to managers and system designers by 
investigating how ICT users will appraise different types of technostress. For managers in organizations, 
the knowledge can help them establish strategies and policies to maintain an adequate level of work 
overload, invasion of privacy and job insecurity, and a low level of role ambiguity and work-home conflicts 
created by ICT use for work purpose. These strategies and policies can lead to a high level of TCA and a 
lower level of TCA. Subsequently, favorable TAO will be achieved because TCA will lead to a favorable 
TAO whereas TTA will lead to unfavorable TAO. As various technological characteristics will lead to 
technostress, systems designers can help ICT users increase their levels of TCA and reduce their levels of 
TTA by selecting characteristics that will lead to the type of technostress that can be appraised as a 
challenge and eliminating those that can appraise as a threat. Therefore, systems designers can help ICT 
users improve their productivity levels and ICT and job satisfaction by designing ICT devices.  
Future Research and Conclusion 
The research agenda can lead to a number of future research opportunities. First, future studies can 
investigate on the effects of personal characteristics and technological characteristics on CTA. By 
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understanding the effects of personal characteristics, organizations and managers may be able to establish 
a policy to best utilize the positive effects and minimize the negative effects of technostress. For example, 
organizations can select people with personal characteristics that are more likely to conduct TCA than 
TTA. By understanding the effects of technological characteristics on CTA, systems and ICT device 
designers can modify their designs to increase the chances that ICT users would conduct TCA and reduce 
the probability that ICT users would opt for TTA. For example, ICT device designers can include features 
that would lead to higher level of TCA and exclude the features that would lead to higher level of TTA. 
Second, future studies can investigate on the boundary of the effects of technostress on CTA, that is, the 
moderators on the relationship between different types of technostress and CTA. Researchers can study 
on the moderating effects of personalities or technological characteristics on the relationship between 
different technostress types and CTA. For example, would ICT users with certain type of personalities 
more likely to appraise work overload created by ICT use for work purpose as a challenge than other ICT 
users do? Would certain type of technological characteristics make invasion of privacy created by ICT use 
for work purpose more likely to be appraised as a threat than other technological characteristics do?   
Third, future studies can investigate system usage through the technostress perspective. In the system 
usage literature, the manner of using the system is co-determined by the experience of the person in 
interacting, perceiving, and evaluating the system (Jasperson et al. 2005; Magni, et al. 2012; Singletary et 
al. 2002; Wang and Hsieh 2006; Wang et al. 2013). Given that CTA and technostress reflect the 
experience of a person interacting with the system, we believe the investigation of system usage through 
the technostress perspective would generate some contributions. 
Fourth, future studies can investigate on how ICT users would cope with technostress. Exploratory studies 
using focus group, interview and grounded theory approach can be conducted to investigate individual 
ICT users’ coping responses which are specific to technostress. This can in turn contribute to the TTS 
literature by suggesting a new set of coping responses.  Moreover, the findings will provide us solid 
knowledge based on the coping responses which are exclusive to technostress. The knowledge can further 
be used to conceptualize the coping responses specific to technostress and to develop the corresponding 
measurement. 
Finally, future studies can investigate on the effects of organizational interventions, such as involvement 
facilitation, innovation support, technical support provision, literacy facilitation (Ragu-Nathan et al. 2008; 
Tarafdar et al. 2010), on TCA and TTA. Although these organizational interventions are found to be 
negative related to technostress, we do not know whether they are reducing the negative aspect of 
technostress, or both the negative and positive aspect of technostress. If future studies show that 
organizational interventions would reduce both the TCA and TTA, the use of organizational interventions 
should be reconsidered, as the positive effect of technostress might be suppressed by the organizational 
interventions. 
In sum, we have identified the research gaps in the technostress literature based on our review on 
technostress literature. We believe that TTS is a plausible solution to fill those research gaps. A research 
model and a set of propositions have been proposed in this research agenda. This research agenda would 
serve as the first step toward the TTS adaptation in technostress context. We believe that the TTS 
adaptation can serve as a useful lens to understand how technostress would affect TAO. This research 
agenda breaks the ground for future studies using TTS to investigate the double-edged sword nature of 
technostress. We believe that this research agenda would convince the researcher to reconsider the nature 
of technostress. 
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